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Application of a micro-fabricated biochip
that reproduces the biological membrane

Kobe University Kenichi Morigaki

Social background and issues Current state of the technologies
* Biological membrane (plasma and intracellular membranes) » Cell or cell-derived membranes are mainly used.
perform a wide range of essential functions, such as signal
transduction, and energy conversion.  Model membranes (e.g. nanodiscs) and in-silico approaches are

- Membrane functions are crucial for drug discovery, diagnostics, also being applied.

food and environmental inspections.

 These approaches cannot provide detailed information on the

* Understanding the physicochemical properties and functions of membrane functions at the molecular level.
the biological membranes is challenging.

Technical Significance

Results
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Lipid domains in the biological
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S i g n ifi Ca n Ce Nanometric space for detection of biomolecules
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Reconstitution of rhodopsin photoreceptor
(Rh) and G-protein transducing (Gt)

Micro-
“/ channel Aquesou

» Patterned lipid membrane on solid substrates can reproduce K. i Vermbrane oresents the
the biological membrane. + y == antigen on the surface
Nanometric space —~— | y | .
> Polymerized lipid membrane stabilizes the lipid membranes. B the membrane and difuses
000000 into the nanometric space

» Membrane proteins can be reconstituted for functional assays.

- Coexisting BSA does not

o bind to the membrane and

. . . . . 3 stays in the micro—channel.

» Membrane functions can be studied in arbitrarily chosen § @ | [Latoraldiffusion y
compositions of proteins and lipids. AT T T 1 Nanometric space with a thickness

smaller than 100 nm was generated

=

" ngn . Specific binding Detection ] ]
» Highly sensitive measurements of the membrane properties 3 for selectively detacting membrane-
: binding molecules
and functions can be performed.

Future Prospective

ansmned applications . We seek collaboration in the following areas
Application 1 Application 2 ® Basic research on the biological membrane and diseases
Artificial membrane chip Detection of biomolecules C L . . . .
® Development of new applications in drug discovery, food inspection,
FEIBEEEE | environmental assessment
Membrane
== ﬁ\‘ S ® Diagnostics and biosensors (novel biomarkers)

N\ y,
v' Basic research on the biological membrane (signal Publications and patents
transduction, etc.) Publications: 44 original papers and 21 reviews in international journals
v Drug discovery: GPCR, antibody discovery Patents:
_ _ ® Functional substrate using polymeric lipid bilayer, JP patent-5532229 (2014)
v' Food inspection: Taste/ smell receptors ® Nanogap-junction-based biochip, JP patent-6400483 (2018)
v Environmental measurement: Detection of pesticides, etc. ® Artificial biomembrane containing membrane proteins, JP patent peinding 2021-173293 (2021)

: : yn : : : ® Analysis of membrane-binding molecules in exosomes, JP patent peinding 2022-132291 (2022)
v Diagnostics: Sensitive, accurate, rapid detection of diseases

® Detection of antigens using patterned polymeric bilayer, JP patent peinding 2025-047602 (2025)
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